Lipopolysaccharides (LPS) were extracted and purified from the type strain and from a clinical isolate of Branhamella catarrhalis. Chemical analysis revealed the presence of glucose, galactose, and glucosamine in different molar proportions in the LPS from these two isolates, whereas there was no difference between the two isolates in the ratios of ketodeoxyoctonate, phosphate, and the fatty acids C12, 3-OH-C12, and 3-OH-Cl1 present. Heptose or 3-OH-C14 was not detectable in either preparation. LPS from both strains appeared semirough according to sodium dodecyl sulfate-polyacrylamide gel electrophoresis analysis, presenting a core polysaccharide plus one repeating unit. Immunoblotting, passive hemolysis, and hemolysis inhibition assays using anti-LPS antibodies from immunized rabbits demonstrated cross-reactivity between the LPS preparations; however, antigenic dissimilarities were also found, suggesting that more than one serotype may exist. The lipid A isolated from the two LPS was serologically identical and exhibited cross-reactivity with lipid A of members of the family Enterobacteriaceae. The B. catarrhalis LPS were biologically active, causing lethality in D-galactosamine-sensitized C57/BL6 mice and inducing Limulus amoebocyte lysate gelation.
Branhamella catarrhalis has long been regarded as an occasional nonpathogenic inhabitant of the respiratory tract (22) . However, during the last decade its importance as a pathogen in both acute upper and lower respiratory tract infections has become evident (20, 21) . Sporadic cases of otitis, meningitis, and septicemia have also been reported (4, 19, 22) . B. catarrhalis is a gram-negative diplococcus, placed in the genus Moxarella (1) . A serotyping system for B. catarrhalis has not been described, and it is therefore not known whether B. catarrhalis exists as one or more serotypes.
Endotoxins (lipopolysaccharides [LPS] ) are biologically active components in gram-negative bacteria, being responsible for many of the symptoms and pathophysiological characteristics of infections by gram-negative bacteria (16) . LPS is also the most important antigen of gram-negative bacteria and determines the serological 0 group of the bacteria. In the family Enterobacteriaceae, LPS is composed of the 0 chain built up of repeating oligosaccharide units, the core oligosaccharide, and the biologically active lipid A (16) . In contrast to LPS from S-form bacteria, LPS from rough mutant bacteria lacks the 0 chain, thus containing only the core, or fragments of it, plus lipid A. Semirough LPS contains in addition to the core one oligosaccharide unit. So far, LPS of B. catarrhalis has not been immunochemically characterized, and it is not known whether such LPS would be structurally and immunologically similar among different strains. This study was Isolation and purification of LPS. LPS could be extracted from the two strains of B. catarrhalis by the phenol-chloroform-petroleum ether method (9) and also by the hot-phenolwater procedure (23) . The extracts were purified by threefold ultracentrifugation, converted to the triethylamine salt form by electrodialysis (8) (18) . Glucosamine was measured colorimetrically (15) incubated for 3.5 h at 22°C in rabbit antiserum diluted (1:50) in the incubation buffer. The sheets were then washed three times and incubated for 1.5 h at 22°C with peroxidaseconjugated swine anti-rabbit immunoglobulins (Dakopatts, Glostrup, Denmark) diluted (1:50) in the incubation buffer. After three washings, the color developed in Tris-saline-0.003% (wt/vol) 4-chloro-1-naphtol-0.05% (vol/vol) H202. Anti-B. catarrhalis BBH 56 LPS antibodies reacted strongly with the homologous LPS (two bands) but only weakly with the heterologous B. catarrhalis CCUG 353 LPS and vice versa (Fig. 2) . Antisera of some rabbits immunized with B. catarrhalis did bind to both Branhamella LPS but also to LPS of other gram-negative bacteria (A. calcoaceticus, E. coli 0111:B4, and S. sonnei). However, after absorption of these antisera with the homologous LPS, the reaction to both B. catarrhalis strains disappeared, whereas the reaction to the other bacterial LPS remained. This indicates that the anti-B. catarrhalis LPS antibodies did not cross-react with LPS from the other species and that the presence of antibodies to these unrelated LPS was coincidental. Thus, immunoblotting demonstrated that the LPS of one B. catarrhalis strain possesses both individual and common antigenic determinants which differed from those of the other LPS preparation tested. The demonstration of cross-reactivity between the two Branhamella LPS is in agreement with the similar chemical composition differing only in the molar ratios of the sugar components.
To investigate the degree of cross-reactivity between B. catarrhalis CCUG 353 LPS and BBH 56 LPS, passive hemolysis and hemolysis inhibition analyses were performed as described previously (10 With specific rabbit antibodies to enterobacterial lipid A in the hemolysis and hemolysis inhibition tests, the free lipid A of both Branhamella strains exhibited identical reactivity; however, the anti-lipid A titers to the enterobacterial lipid A were threefold higher. Thus, the free lipid A of the two LPS was antigenically identical, sharing some common antigenic properties with enterobacterial lipid A. This is in agreement with the concept of lipid A being structurally and antigenically the most conservative part of the LPS molecule.
Biological activity. The Branhamella LPS were biologically and endotoxically active. LPS preparations were injected intraveneously in 10-week-old C57/BL6 mice together with D-galactosamine (18 
